Manipulation of blastodermal cells.
Blastodermal cells isolated from newly laid, unincubated eggs are virtually uncommitted cells that exhibit many of the properties of pluripotential stem cells. They can be transferred from donor to recipient embryos and contribute to both somatic tissues and the germline. Blastodermal cells that have been maintained in culture for 7 d express the epitopes ECMA-7 and SSEA-1, which are also expressed by mouse embryonic stem cells. After culture for up to at least 7 d, blastodermal cells retain the ability to differentiate into somatic tissues and the germline both in vivo and in vitro. Proliferation in the absence of differentiation of blastodermal cells is stimulated by the presence of Leukemia Inhibitory Factor (LIF) and other ligands that interact with the gp130 receptor, and differentiation is stimulated by exposure to retinoic acid. Blastodermal cells also possess high levels of telomerase activity, which is shared by immortalized cells and cells within the germline. Blastodermal cells can be transfected and will express foreign genes both in vivo and in vitro. Transfected cells can be isolated by fluorescence activated cell sorting and can be cryopreserved without losing their ability to contribute to either somatic tissues or the germline. These properties of blastodermal cells make them ideal vectors for introducing genetic modifications to the germline.